Sequence-specific positions of water molecules at the interface between DNA and minor groove binders.
Ligands able to specifically recognize DNA sequences are of fundamental interest as transcription-controlling drugs. Herein, we analyze the positions of water molecules relative to B-DNA base pairs in the minor groove of X-ray and NMR protein data bank (PDB) structures. The patterns observed for water molecules at the interface between DNA and a ligand are compared with those obtained for structures without a ligand. Although the ligand end groups are often charged, and therefore highly hydrated, they do not alter the water patterns, which show considerable differences for the AT and CG base pairs. For AT they are much more precise than for CG in both ligand-containing and ligand-free structures. This behavior strongly indicates that the release of water molecules upon ligand binding leads to a gain of entropy and explains why this effect is especially pronounced for A-tract B-DNA sequences.